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[METHOD FOR ASSESSING 
EQUITY ADEQUACY] 

Background of Invention 

[0001 ] The present invention relates generally to assessing a finance company's equity 
adequacy and, more particularly, to a risk-based method for assessing an 
automotive finance company's equity adequacy. 

[0002] Finance companies need to provide creditors with high confidence of 

repayment. Conventionally, financing companies assess their capitalization merely 
in terms of equity and existing debt. What the conventional analysis lacks, 
however, is the reliable assessment of alternate sources of creditor protection. For 
example, deferred taxes in the event of an overall loss can be included as equity 
for creditor protection. Similarly, future tax liability and future income are alternate 
sources of creditor protection not included in the conventional equity assessment. 

[0003] Another shortfall of the conventional capitalization assessment is the absence 
of an unexpected loss assessment at the 99.9% confidence level for each of the 
finance company's categories of risk. 

[0004] Furthermore, the conventional assessment fails to correlate occurrences of 

unexpected loss by falsely assuming that all unexpected losses occur at the same 
time. As a result, the conventional assessment quantifies potential uses of creditor 
protection at a level higher than realistically necessary. 

[0005] 

What is needed is a risk-based method for assessing equity adequacy that 
integrates conventional and alternate sources of creditor protection, a risk-based 
assessment of unexpected loss at the 99.9% confidence level and a practical 
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correlation between occurrences of unexpected losses. 

Summary of Invention 

[0006] A method is provided for assessing an automotive finance company's equity 
adequacy. New sources of creditor protection including deferred tax liability in the 
event of an overall loss, future tax liability and lifetime profits are quantified and 
compared to an estimation of the company's potential unexpected worst-case 
losses for each of a plurality of exposures at a 99.9% confidence level. 

Brief Description of Drawings 

[0007] Figure 1 is a block flow diagram illustrating an overview of a preferred 
embodiment of the present invention; 

[0008] Figure 2 is a block diagram illustrating a business model for a hypothetical 
automotive finance company; 

[0009] Figure 3 is a block diagram illustrating the priority among stakeholders in the 
finance company's capitalization; 

[001 0] Figure 4 is a preferred framework for estimating unexpected losses in accord 
with the present invention; 

[001 1] Figure 5 is a block flow diagram illustrating a methodology for estimating 
unexpected retail credit losses; 

[001 2] Figure 6 is a chart illustrating a hypothetical correlation between historical 
financing contract defaults and the severity of those defaults; 

[001 3] Figure 7 is a chart illustrating a region of creditor protection based on worst- 
case retail credit loss; 

[0014] Figure 8 is a chart illustrating unexpected retail credit losses based on the 

difference between expected retail credit losses and worst-case retail credit loss; 

[001 5] Figure 9 is a block flow diagram illustrating a methodology for estimating 
unexpected residual lease losses; 
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[001 6] Figure 1 0 is a chart illustrating a comparison between actual past auction 

values as a percent of manufacturer suggested retail price (MSRP) and past auction 
values simulated in accord with the present invention; 

[001 7] Figure 1 1 is a chart illustrating the inaccuracy of an auction value forecasting 
simulation; 

[001 8] Figure 1 2 is a chart illustrating the frequency of residual lease losses and credit 
lease losses as a function of loss severity; 

[001 9] Figure 1 3 is a chart illustrating unexpected residual lease losses based the 
difference between expected residual lease losses and a simulated worst-case 
residual lease loss; 

[0020] Figure 1 4 is a block flow diagram illustrating a methodology 1 47 for estimating 
unexpected commercial losses; 

[0021] Figure 1 5 is a Venn diagram illustrating the correlation of retail risk, lease risk 
and commercial risk in accord with the present invention; 

[0022] Figure 1 6 is a table illustrating an integration of correlation into a hypothetical 
unexpected loss calculation; and 

[0023] Figure 1 7 is a chart comparing sources of creditor protection to the uses of 
creditor protection over the lifetime of a finance company's products. 

Detailed Description 

[0024] Figure 1 is a block flow diagram illustrating an overview of a preferred 

embodiment of the present invention. Generally, the risk-based equity adequacy 
assessment comprises the steps of identifying sources of creditor protection as 
shown in block 13, estimating unexpected losses as shown in block 14 and 
comparing the sources of creditor protection to the unexpected losses as shown in 
block 15. 

[0025] purposes of clarity and understanding, the remainder of the best mode for 

carrying out the invention is divided into three principal sections. The first section 
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describes the step of identifying sources of creditor protection in accord with the 
present invention. The second section describes estimating unexpected losses in 
accord with the present invention. The third section describes comparing the 
sources of creditor protection to the potential unexpected losses in accord with the 
present invention. 

[0026] Identifying Sources of Creditor Protection Figure 2 is a block diagram 

illustrating a business model for a hypothetical automotive finance company. 
Generally, the finance company's sources of creditor protection are quantified on 
the projected income statement 25 (i.e., financing revenue 27) and present balance 
sheet 26 (i.e., receivables 28). 

[0027] As defined by the projected income statement 25, revenues should cover 

lifetime profits from the company's existing portfolio 29, future taxes 30, lifetime 
expected losses covered by pricing 31 , operating costs 32 and borrowing costs 33. 
Pricing covers all required borrowing and operating costs, expected losses, taxes 
and provides profits for compensation to shareholders 38. 

[0028] Sources of creditor protection defined by the balance sheet 26 assets are 

funded with present deferred tax liability 34, present debt 35, present reserves 36 
and present equity 37. 

[0029] After operating costs are covered and expected losses are incurred, creditors 
39 have rights to the borrowing costs 33 and debt 35. The government 40 has 
rights to taxes on the future earnings 30 and the present deferred tax liabilities 34. 
Shareholders 38 own future equity 29, present reserves 36 and present equity 37. 

[0030] Figure 3 is a block diagram illustrating the priority among stakeholders in the 
finance company's capitalization. Creditors 45 have a senior position relative to the 
government 46 and shareholders 47. 

[0031] Sources of creditor protection for unexpected losses comprise projected future 
taxes on existing business 50, present deferred tax liability 51 , projected lifetime 
profits from the finance company's existing portfolio (i.e. future equity) 52, present 
reserves 53 and present equity as quantified on the company's financial statement 
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54. 

[0032] In the event of a net loss scenario, no future taxes 50 are due to the 

government 46. In addition, tax credits generated by the net loss eliminate any 
present deferred tax liability 51 . In accord with a preferred embodiment of the 
present invention, the funds that the company designated to pay present deferred 
taxes 51 and income taxes on future earnings 50 can be applied to service debt to 
creditors 45, as illustrated by arrow 55. 

[0033] Estimate Potential Unexpected Losses Figure 4 is a preferred framework for 
estimating unexpected losses in accord with the present invention and the 
hypothetical business model illustrated in Figure 2. In accord with the hypothetical 
business model, the automotive finance company exposures capable of generating 
unexpected losses comprise retail loan receivables 60, lease assets 61 , commercial 
loan receivables 62, securitized assets 63, foreign affiliate assets 64, 
miscellaneous assets 65 and non-product risks 66. Unexpected credit losses 67- 
71 may be generated in the retail 60, lease 61, commercial 62, securitization 63 
and foreign market 64 asset classes. Unexpected residual losses 72-73 may be 
generated in the lease 61 and foreign market 64 asset classes. Unexpected 
miscellaneous losses 74-76 may be generated in the foreign market 64, 
miscellaneous 65 and non-product 66 asset classes. 

[0034] Figure 5 is a block flow diagram illustrating a methodology for estimating 

unexpected retail credit losses 67. In accord with a preferred embodiment of the 
present invention, the methodology comprises compiling a historical portfolio of 
fully liquidated financing contracts by loan class as illustrated in block 80, 
analyzing distributions and correlations of defaults and severities among the loan 
classes as illustrated in block 81 , applying a retail credit loss distribution and 
correlation simulation as illustrated in block 82 and estimating unexpected retail 
credit losses for the entire portfolio based on the simulation as illustrated in block 
83. 

[0035] The portfoNo of fu || y liquidated financing contracts 80 are segregated by loan 
classes in terms of contract terms, risk and products. For example, a portfolio in 
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the automotive industry might comprise financing contracts varying in term (e.g., 
36, 48, 60, 72 months etc.), product (e.g., brand, new, used, etc.), and tiers of risk. 

[0036] Preferably, the simulation is run 200,000 times resulting in the distribution of 
potential losses. From this distribution, the probability of each level of losses 
occurring is estimated. 

[0037] Figure 6 is a chart illustrating a hypothetical correlation between historical 
financing contract defaults and the severity of those defaults. The X-axis 88 
indicates the average loss in the event of a financing contract default as a 
percentage of the amount originally financed. The Y-axis 89 indicates the 
frequency of default as a percent of origination volume. Notably, the plotted points 
90 are tightly clustered demonstrating a low volatility and high predictability for 
the financing contract defaults. The worst-case retail credit loss 95 that can occur 
with 99.9% confidence is calculated based on the distribution of potential worst- 
case losses 90. 

[0038] Figure 7 is a chart illustrating a region of creditor protection 99 based on the 
worst-case retail credit loss 95. All combinations of default and severity along the 
creditor protection line 1 00 equate to the worst-case retail credit loss 95. Notably, 
creditors are protected with 99.9% confidence for any outcome below the creditor 
protection line 1 00. 

[0039] Figure 8 is a chart illustrating unexpected retail credit losses based on the 
difference between expected retail credit losses 105 and the worst-case retail 
credit loss 106 calculated according to the results of the simulation model. 

[0040] Unexpected retail credit losses with 99.9% confidence are calculated by 

subtracting the expected retail credit losses 105 from the worst-case retail credit 
loss 106. 

[0041] unlike the retail asset class, the automobile leasing asset class 61 has a 

relatively short history. As a result, the methodology for estimating lease credit 
losses is preferably based on the historical retail financing contracts having a 
48month term. Notably, this methodology is conservative due to the fact that 
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leasing contracts are conventionally shorter than 48 months. 

[0042] Figure 9 is a block flow diagram illustrating a methodology 1 07 for estimating 
unexpected residual lease losses. In accord with a preferred embodiment of the 
present invention, the methodology comprises compiling a historical portfolio of 
fully liquidated leasing contracts, post-lease auction values and used-car price 
fluctuation data as illustrated in block 110, forecasting auction price volatility as 
illustrated in block 111 and adjusting the model to reflect used car price 
fluctuation (to compensate for limited historical data) as illustrated in block 1 1 2. 

[0043] Forecasting auction price volatility comprises quantifying auction price 

fluctuations due to unknown and unpredictable factors. Accordingly, auction price 
variations due to seasonality or vehicle refreshenings are not treated as part of 
volatility. To forecast auction volatility, economic models are applied to the 
historical profile for factoring out auction price variations due to seasonality and 
refreshenings. 

[0044] Unexplained errors associated with the econometric models measure the 

auction price volatility. A 99.9% confidence lower bounds for the volatility forecast 
is calculated according to the worst auction price realizations. Depreciation curves 
are implemented to calculate additional amount of depreciation from a 24-month 
term to a 36-month term. In addition, 100% return rates are assumed for every 
non-defaulting vehicle. Accordingly, it is assumed that every non-defaulting 
vehicle is returned and experiences a worst-case residual loss. 

[0045] Figure 10 is a chart illustrating a comparison between actual past auction 
values 1 1 5 as a percent of manufacturer suggested retail price (MSRP) 1 1 6 and 
simulated past auction values 1 1 7 defined using the forecasting model discussed 
in Figure 9. Notably, the forecasting model closely reflects the actual values of the 
automobile auction market. 

[0046] 

Figure 1 1 illustrates the level that the forecasting model discussed in Figure 1 0 
missed actual unexpected residual loss values 1 20 and the frequency 1 22 of each 
outcome. Notably, creditor protection 1 24 is provided to the worst case with 99.9% 
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confidence - a value significantly beyond historical experience and three sigma 
(standard deviations) 126 of the mean forecasted auction values 128. 

[0047] Figure 1 2 is a chart illustrating the frequency of residual lease losses 1 35 and 
credit lease losses 1 36 as a function of loss severity 1 37. In accord with a preferred 
embodiment of the present invention, worst-case residual lease loss is calculated 
according to Equation 1 . 

[0048] Lifetime residual lease losses = 

[0049] % of returned vehicles X loss severity Eqn. 1 

[0050] Figure 1 3 is a chart illustrating unexpected residual lease losses based the 
difference between expected residual lease losses 145 and the simulated worst- 
case residual lease loss 146 defined according to Equation 1. 

[005 1 ] Figure 1 4 is a block flow diagram illustrating a methodology 1 47 for estimating 
unexpected commercial losses 62 in accord with the present invention. In accord 
with a preferred embodiment of the present invention, the methodology comprises 
compiling a historical portfolio of automobile dealer defaults as illustrated in block 
1 50, applying a simulation model to assess the worst case scenario for the 
commercial loan portfolio, as illustrated in block 1 51 and calculating the 
unexpected commercial losses based on the simulation as illustrated in block 1 52. 

[0052] Preferably, the historical portfolio of automobile dealer defaults comprises 

dealer concentration data, severity of default data, loan type data (e.g., floor plan 
loans that are fully secured by new vehicles, dealer mortgage loans, dealer capital 
loans, commercial leasing and rentals) and probability of payment data. For default 
rates among dealers, the historical data is analyzed to determine the default 
frequency of the worst year as the worst-case scenario in the unexpected 
commercial loss calculation. 

[0053] 

Preferably, the simulation model is run 200,000 times resulting in the 
distribution of potential commercial losses. Using a conservative approach, the 
simulation model assumes that the worst-case default rate will continue for five 
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years. For example, a 1-year dealer default rate of 1% yields a 5% 5-year dealer 
default rate. Preferably, the assumed losses are based on dealer commitment 
levels, not outstanding balances. 

[0054] The methodology for calculating securitization losses 63 assumes that 

unexpected securitization losses are consistent with those of on-balance sheet 
assets by product. The securitization methodology also treats loans as on-balance 
sheet unless a true risk transfer has been achieved (i.e., the sale of tranches with a 
lower rating than the manufacturer's present rating or the sale of whole loans). 

[0055] In accord with a preferred embodiment of the present invention, the 

unexpected securitization losses from each asset pool (e.g., retail, floor plan and 
lease) are calculated by multiplying the asset pool balances by their respective 
unexpected loss percentages. Any transfer of risk is subtracted from the total of 
unexpected securitization losses from each asset pool. 

[0056] The methodologies for calculating unexpected credit and residual losses in 
foreign markets 64 is consistent with the respective credit and residual 
methodologies described supra . 

[0057] Miscellaneous assets 65 comprise assets on the manufacturer's balance sheet 
that have not been included in the retail 60, lease 61 , commercial 62, 
securitization 63 and foreign market 64 unexpected loss analysis. For example, 
miscellaneous assets 65 might include vehicles in the auction pipeline, prepaid 
insurance, cash & securities, deferred charges, parts & accessories, good will and 
property & equipment. Unexpected losses for vehicles in the auction pipeline are 
calculated based on the lease methodology described supra . Unexpected losses 
for the remaining miscellaneous assets (i.e., those assets not material in size and 
risk) are calculated based on management's perception of the risk. 

[0058] 

Non-product assets 66 primarily comprise interest rate risk and legal risk. 
Interest rate risk reflects the joint probability of adverse interest rate movements 
and the planned interest rate mismatch on a portion of the manufacturer's 
portfolio. A simulation model is implemented to reflect the joint probability 
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resulting in the distribution of potential losses. From this distribution, the 
probability of each level of losses occurring is estimated. 

[0059] Legal risk reflects the first loss on potential lawsuits and fraud under the 

manufacturer's current insurance policy based on management's perception of the 
risk. 

[0060] Figure 1 5 is a Venn diagram 1 55 illustrating a fundamental assumption of the 
present invention: that the correlation of retail risk 1 60, lease risk 1 61 and 
commercial risk 162 reduces unexpected loss. In accord with the present 
invention, it is assumed that these risks are interrelated and cannot occur 
simultaneously. For example, assume that a manufacturer experiences worst-case 
credit losses. As the demand for new cars decreases, the demand for used cars 
increases because the need for transportation does not decline as much as new 
vehicle sales. Therefore, in a downturn, used car prices are unlikely to be at their 
worst level. 

[0061 ] Figure 1 6 is a table illustrating an integration of the correlation assumption 

into a hypothetical example unexpected loss analysis. Assume for the hypothetical 
example that historical government data regarding bankruptcies, delinquencies 
and their interrelationship, yields an average correlation of 0.5. Applying the 0.5 
correlation to the unexpected credit losses 165, the unexpected residual losses 
1 67 and the other unexpected losses 1 69 in a simulation model yields a 
correlation benefit 1 71 . Subtracting the correlation benefit 1 71 from the 
unexpected loss total 1 68 yields an adjusted unexpected loss total 1 70. 

[0062] Comparing Sources of Creditor 

[0063] Protection to Unexpected Losses 

[0064] Figure 1 7 is a chart illustrating the sources of creditor protection 1 75 as 
compared to the uses of that protection 1 76 over the lifetime of the fjnance 
company's products. In accord with the present invention, sources of creditor 
protection 1 75 comprise lifetime profits and taxes 1 77, deferred taxes 1 78, 
reserves 1 79 and equity & minority interest 1 80. Uses of creditor protection 1 76 
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comprise future protection beyond the 99.9% confidence level 1 81 , present 
protection beyond the 99.9% confidence level 1 82 and unexpected losses 1 83. 

[0065] Lifetime profits and taxes 1 77 assume a conservative after-tax return on equity 
for non-defaulting contracts within the existing portfolio. As illustrated, lifetime 
profits 1 77 ramp-up over the lifetime of the portfolio. 

[0066] Unexpected losses 1 83 are shown at an increasing rate over the lifetime of the 
manufacturer's products based on the assumption that all unexpected losses will 
not occur on day one. For example, residual losses can only occur as leases 
mature. Lessees do not have the option of returning a lease vehicle early without 
making the manufacturer whole on the lease contract or defaulting. 

[0067] Notably, Figure 1 7 illustrates a comparison between sources and uses of 

creditor protection during a profitable fiscal year. In the event worst cases losses 
occur, no taxes will be due and no dividend payments will be made. In accord with 
a preferred embodiment of the present invention, the funds originally planned to 
pay taxes and dividends are used to service debt. 

[0068] As Figure 1 7 illustrates, the finance company can provide its creditors with 

protection beyond the 99.9% confidence level 182. This protection is supplemented 
with future protection beyond the 99.9% confidence level 1 81 , which is provided by 
the non-defaulting contracts in the existing portfolio. 

[0069] While the best mode for carrying out the invention has been described in 
detail, those familiar with the art to which this invention relates will recognize 
various alternative designs and embodiments for practicing the invention as 
defined by the following claims. 
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